This research aims to build a model for performance evaluation of the implementation phase of a technology park, through the multicriteria methodology for constructivist decision aid (MCDA-C). This is a survey based on the constructivist paradigm, in a form of case study, of an exploratory nature, with qualitative and quantitative approach. For data collection, interview techniques, direct observation and review documents were used. As results the model enabled: i) identify four Areas of Concern, sixteen Fundamental Points of View-FPVs and seventy-one descriptors (performance indicators) that integrate the evaluation model; ii) demonstrate the performance profile of the current situation (statusquo) of the Technology Park implementation process, which resulted in 62 points; iii) explain a structured process for the identification of strengths and opportunities for performance improvement. Thus, the research generated knowledge regarding the Technology Park implementation process and the evaluation model is a tool to support the management in decision-making activities.
Introduction
Technology parks are innovative enterprises and have aroused the attention of governments in many countries, including Brazil, due to the possibility of using them as platforms for the development and implementation of projects in business, scientific and technological area. Technology parks appear as effective mechanisms to foster the interaction among various organizational actors and promote innovation in the productive sector [1] .
Technology parks have the role of: i) encourage and manage the flow of knowledge and technology among universities and enterprises; ii) provide environments that enhance a culture of innovation, creativity and quality; iii) to facilitate the creation and growth of innovative enterprises by means of incubation and mechanisms for creating spin-off [2] .
The expansion of technology parks at the international level, United States, Europe and, later, Asia and Latin America, results in a variety of adjustments and experimentation that modify and expand their concept. This heterogeneity of models of enterprises reflected in various terminologies used in the English language that came to be adopted in Brazil [3] .
The development stages of these projects are complex, and involve institutions with very distinct natures and large scale investments. In addition, the local context in which the project is inserted is also crucial, because there are political and social dimensions which are typical of certain cities and can hardly be applied in other contexts. However, according to the author, it is possible to define common steps, by which all technology parks initiatives must travel to increase their chances of success [4] .
ANPROTEC divided the development of a technology park in three phases: i) project and planning; ii) implementation and iii) operationalization [5] .
According to Soly et al., (2012) [6] ; Spolidoro (1997) [7] the planning phase defines the area, the physical and services structures, the organizational and legal model of the institution managing the project, elaborates studies of social, economic and environmental impacts. In the implementation phase, it begins the construction of a set of physical infrastructure, exploration and dissemination of the project to attract investors and companies and installation of the first organizations. The operation phase covers its occupation by the companies, project management and offer of services provided by the park to resident companies.
In Brazil, technology parks came to be created from 1984 in order to promote in the regions innovative entrepreneurship and support the creation and growth of technology-based organizations and social enterprises. This process provided an opportunity to appropriation of scientific knowledge and technology generated in research and development institutions-P & D and insertion of products, services and innovative processes in the market [8] .
The ratings in technology parks are needed due to two main aspects: i) to assist in the decision making process, both public and private, in relation to the support to be directed to the technology parks in order to induce/ensure the sustainability of these experiences, and ii) to promote the improvement of policies targeting this segment [3] .
The initiatives of developments of technology parks in Brazilian context have been discussed in various forums, receiving, to a greater or lesser degree, support, including financial one, of several public and private institutions. In this way, taking into account the high disbursement of financial resources that are required for its implementation, it is necessary and appropriate to evaluate its efficacy [3] .
Given this context, it is intended to answer the following research question: Given Measuring the performance of technology parks is paramount and requires strict approaches. However, in accordance with bibliometric study carried out for the purpose of this research it was not identified a concern of the scientific community in developing, through scientific methods, a structured process for evaluating the performance of the technology parks implementation [9] .
In terms of relevance and contribution, the present research is justified by the following aspects: i) the theoretical contribution on the subject through literature presented, expanding the studies on the evaluation of the technology parks performance;
ii) improvement of performance evaluation methodologies, testing the consistency and adherence of the MCDA-C Methodology in the stage of a technology park implementation; iii) availability of Sapiens Park to managers; a tool to support the management now well established scientifically; iv) assist and facilitate the decision-making process in the implementation phase of the technology park.
By the end of this study, a model will have been created, which allows decisors to be familiar with: the critical factors for the success of the company; the current performance level in each of these factors, including which factors present compromising characteristics and which provide a competitive edge; and how to use the process available to improve strategic actions.
In addition to this introductory section, this study has four more sections: 1) theoretical background; 2) research methodology; 3) presentation and analysis of the results; and 4) final considerations.
Theoretical Background
The performance evaluation is a tool for managing support that subsidizes the managers in making informed, transparent and more appropriate decisions to each context. There is no effective management without the use of a measurement process of organizational performance. The measurements are the starting point for the improvement of the organization itself because they allow managers to compare the planned work versus the executed one [10] [11] .
The scientific literature shows a variety of concepts on performance evaluation theme. Because it is configured as a multidisciplinary subject there is no consensus on the most appropriate concept to represent this organizational construct. Table 1 presents a summary of understanding of various authors on the subject.
Among the concepts presented in Table 1 , this research adopts the theoretical affiliation proposed by Ensslin, et al. (2010) , which is related with the other concepts presented. Most performance evaluation concepts are sustained in the context of building and disseminating knowledge, through a management process linked to organizational strategies, which considers the peculiarities, the external and internal environment, context and future expectations of the organization, serving for manager decision support [12] .
The evaluation of performance while management process, has its centrality in the Table 1 . Summary of performance evaluation concepts.
The basis for the assessment of a fact, an idea, a goal or a result and, also, the basis for decision-making on any action that involves a choice. Adjusted combination of qualitative and quantitative, subjective and objective, explicit intuitive, logical and physical, known and unknown aspects.
It enables one to check whether the strategic and tactical plans are the most appropriate or produce the expected results.
System to help organizations to become more efficient Group of tools called of indicators by which allows one to obtain information about the measures achieved over time.
It enables the identification of aspects considered important, evaluate them, see them and promote improvement actions.
Set of metrics used to quantify both the efficiency and the effectiveness of actions.
It assigns value to what an organization considers relevant, compared to its strategic objectives in order to promote improvement actions.
The act of observing, measure, analyze and use information of a certain context which it deems relevant to measure and manage the performance of the organization strategic objectives.
Management process used to build, fix and disseminate knowledge through the identification, organization, measurement and integration of necessary and sufficient aspects to measure and manage the performance of the strategic objectives of a given context of the organization, according to the values and manager preferences. indicators and/or evaluation criteria that identify in which performance level the investigated organization and/or context is Specifically in relation to the technology parks, from research conducted in databases in the period from 2000 to 2013, several criteria and/or performance variables were identified, which are summarized in Table 2 [13]
It is observed in Table 2 Before the studies presented it is observed that the criteria used to evaluate the development of technology parks are concentrated, most of them, in the operationalization stage. In this way, it can be stated that there is a gap in the literature regarding the performance evaluation in the implementation phase of technology parks. This is why this research is solidified. It collaborates with the expansion of the performance evaluation research of technology parks and expands knowledge of these enterprises.
Research Methodology
The Research Methodology applicable to this project is composed of two parts. The first part is dedicated to the methodological framework of the research; and the second part presents the intervention instrument selected for the construction of the evaluation model of the Technology Park implementation phase, namely the Multicriteria Methodology for Constructivist Decision Aid (MCDA-C).
Methodological Framework of Research
The methodological framework comprises the following choices [35] : 1) Concerning the nature of research, it is classified as applied in the form of a case study with a view to solving a real problem, that is building a model to evaluate the Technology Park implementation stage.
2) As to the nature of the objective, it is exploratory, by promoting reflection and generation of knowledge in the decision maker/manager of Sapiens Park. The aim is to deepen knowledge on the subject, and with this to structure a set of criteria/performance indicators that enable to evaluate the performance, from the perception and values of the decision maker.
3) Regarding the approach to the problem, it is qualitative-quantitative, and the qualitative approach occurred at the time the decision maker concerns and values were University-industry interaction Elements that determine the success of a venture derived from innovation generated from this interaction Operationalization [27] Interaction among TbCs in the TP and universities or research institutes Level of interaction among TbCs in the TP Operationalization [28] Innovation capacity Evaluation tools of innovation capacities for Technology parks; annual growth rate of regional investment; Turnover of the technology market; Level of cooperation cluster; Level of intellectual property protection in cluster.
Operationalization [29] Performance evaluation indicators for the Science and Technology Park of PUCRS-TECNOPUC, on the perception of its main stakeholders. Financial and Social Aspects Generated jobs; Number of companies established by business segment; Number of companies generated/graded by business segment; Total revenue. 4) Regarding the data collection, it involved primary and secondary data. The primary data, in the form of semi-structured interviews, where they sought to identify the concerns and preferences of the manager/decision maker for the structuring of the evaluation model. The secondary data consisted in the analysis of documents and standards used by the organization object of study, related to the topic of research.
Intervention Tool-MCDA-C Methodology
The Identification of the status quo performance profile; and Calculation of the performance evaluation of the context in analysis. The phase product is a multicriteria mathematical model which allows the calculation of the overall context performance or its constituent parts.
Recommendation Phase
Recommendation Phase aims to offer information/actions that the decision maker may use/put into practice to improve the performance of the analyzed context, focusing on performance improvement in the indicators included in the model. The knowledge generated here allows the decision maker visualize graphically and numerically in every aspect (performance indicator) if the performance is "excellent", "competitive" or "compromising". It should be explained that the decision aid activity, in this research focused on management, is characterized as the central differential of MCDA-C Methodology facing other multicriteria methodologies. In this context, it is implied that: i) the decision-maker is the central element, without whom, the activity, and MCDA methodology, lose their reason for being; ii) that the central goal is to enable the actors involved in the decision-making process, generate learning propitiated by the degree of understanding generated during the process, informed by both the value system and the decision maker goals; iii) the central focus of MCDA-C Methodology is to develop a set of conditions and means ("keys") as a basis for decisions, depending on what the decision maker believes to be the most appropriate, within a given context [36] .
It is noteworthy that the built and presented model, from the next Section, based on the Multicriteria Methodology for Constructivist Decision Aid (MCDA-C), focuses on the Structuring Phase and Evaluation Phase.
Presentation and Analysis of the Results
In this section, the results of a case study are presented, which was carried out at Sapiens Park, through the construction of a model for evaluating the project implementation phase, in the light of the Multicriteria Methodology for Constructivist Decision Aid-MCDA-C, following the steps presented in Section 3.2, specifically the Phases of Structuring and Evaluation.
Structuring Phase
Sapiens Park is a park of innovation in which one seeks to apply scientific and empiri- The problem label highlights the wording of the investigated context and must contain the focus of work. It represents a fundamental step toward the construction of the model, within which the problem is outlined and focused on its main concerns. It was defined as a label "Evaluating the performance of the implementation phase of Sapiens Park." [51] .
The PEEs are made up of objectives, goals, values, actions, options and alternatives for decision-makers. All primary elements of evaluation that come in mind must be expressed so generate greater quality in the structuring of the multicriteria evaluation model [40] .
After several interactions with decision makers, one hundred and fourteen PEEs were identified, whose cut out of the ten first is listed below (Table 3) , containing the concepts (present pole and opposite pole).
In the construction of FPVF (Fundamental Points of View Family) all PEEs are used, by a process of grouping the concepts of the same nature, adopting an up down motion.
The concepts should be grouped together in areas of common ground and/or subareas representing equivalent strategic concerns that can be called "areas of concern". The procedure of grouping has identified four areas of concern, as shown in Figure 2 [51] . Table 4 , we can observe the structuring of the descriptor 1.1 Road System, linked to the Infrastructure subarea, Structure Area, of the evaluation model.
It is observed in Table 1 that the descriptor was structured into five levels of impact,
where Level 2 was referred to as "NEUTRAL" and Level 4 referred to as "GOOD". The NEUTRAL level corresponds to the minimum acceptable performance and the GOOD performance corresponds to a proper performance that meets the expectations of decision-makers. The definition of these levels, as anchors levels, enables the additive aggregation of the performance of each descriptor and/or area of concern [51] .
To complete the construction of descriptors, an understanding of the implementation phase context of the Sapiens Park was developed, by means of seventy-one descriptors, organized by means of nominal scales. For better understanding, Figure 3 shows the Hierarchical Structure of Value and the construction of the first five descriptors linked to the Infrastructure Subarea.
Evaluation Phase
Evaluation phase is intended to build a model of preference, transforming the ordinal scales into cardinal ones. To accomplish this transformation is required the participation of decision makers to define the attractiveness between the levels of each scale, through the use of MACBETH software. By its theoretical foundation, representativeness and practical recognition, this method has been the most used [12] .
For the construction of the mathematical model it is necessary, in line with the MCDA-C, to establish value functions, replacement rates and its overall evaluation It can be observed in Figure 5 that the status quo is evident for each FPV, i.e., for each subarea of concern. So the descriptors set performance of each FPV is consolidated in the performance of its own FPV. The overall performance of the implementation phase of the Sapiens Park reached 62 points, and the area of concern Assets with lower performance (9 points) and Structure with the best performance (29 points). 
Final Considerations
The main objective of this research consisted in developing a model for performance evaluation of Sapiens Park implementation phase, based on the Multicriteria methodology for Constructivist Decision Aid-t MCDA-C. The goal was to provide the construction of an evaluation model containing four areas of concern, sixteen Fundamental Points of View and seventy-one descriptors.
The operationalization of the model allowed us to demonstrate that the implementation phase performance of the Sapiens Park reached 62 points, and the Assets area of concern with lower performance (9 points) and Structure with the best performance (29 points).
As results, it is worth mentioning: i) the adherence and robustness of the Methodology MCDA-C in the construction of an evaluation model that incorporates the values and perceptions of decision-makers; ii) the implementation phase performance profile of the Sapiens Park highlights opportunities for improvement, allowing to support the venture managers in the process of decision making; iii) the construction of the model enabled the generation of knowledge facing the evaluated context, ensuring consistency and alignment with the theoretical affiliation used for purposes of this research.
The decision maker's participation in the whole process ensured that, on one hand, everything being developed corresponded with his perceptions and represented his values and preferences; on the other hand, his confidence in the created model helped him to use it in order to lay the foundation and add transparency to his management. He thereby felt more comfortable justifying his choices and showing how his process was developed. Thus, the use of the MCDA-C methodology as the research instrument is justified for confusing environments involving multiple actors, with conflicting and partially set objectives.
